WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 

G11B 7/26, B29C 45/26, B29D 17/00, 
G11B 23/40 



Al 



(11) International Publication Number: WO 97/41557 

(43) International Publication Date: 6 November 1997 (06.1 1.97) 



(21) International Application Number: PCT/NL97/00245 

(22) International Filing Date: ] May 1997 (01.05.97) 



(30) Priority Data: 
1002977 



I May 1996 (01.05.96) 



NL 



(71) Applicant (for all designated States except US): GPT AXX1- 

CON B.V. [NL/NL]; Kanaaldijk Z.W. 7B. Postbus 237, NL- 
5700 AE Helmond (NL). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): ESHUIS. Donald [NL/NL]; 
Adriaen Poirterslaan 22. NL-5582 EP Waalre (NL). 

(74) Agent: DE BRUUN, Leendert, C; Nederlandsch Octrooibu- 
reau, Scheveningseweg 82, P.O. Box 29720, NL-2502 LS 
The Hague (NL). 



(81) Designated States: AL, AM. AT. AU, AZ, BA, BB. BG BR 
BY, CA. CH. CN. CU. CZ, DE, DK, EE, ES. FI. GB* GE 
GH, HU, IL, IS. JP, KE, KG, KP, KR. KZ. LC, LK. LR* 
LS. LT, LU, LV, MD, MG, MK. MN, MW. MX, NO Nz! 
PL, PT. RO. RU, SD. SE, SG. SI, SK, TJ. TM, TR, TT 
UA. UG, US. UZ, VN. YU. ARIPO patent (GH, KE. Ls! 
MW, SD, SZ, UG), Eurasian patent (AM, AZ, BY, KG, KZ,* 
MD, RU, TJ, TM). European patent (AT, BE, CH, DE * DK 
ES, FI, FR. GB. GR, IE, IT, LU, MC, NL. PT. SE). OAPI 
patent (BF. BJ, CF. CG, CI, CM, GA. GN. ML, MR, NE, 
SN. TD, TG). 



Published 

With international search report. 

In English translation (filed in Dutch). 



(54) Title: PROCESS FOR PRODUCING AN OPTICAL INFORMATION CARRIER AND OPTICAL INFORMATION 
(57) Abstract 

Process for producing a disc-shaped in- 
formation carrier (10), such as a CD or DVD, 
provided with a central opening and optically 
readable information which is arranged (can 
be arranged) around this opening. This infor- 
mation carrier is built up by providing var- 
ious layers by injection-moulding which are 
then attached to one another. At least a sub- 
strate (12) and a label (13) are present. Prior 
to the injection-moulding, the label may be 
prepared with visually apparent images and/or 
(laser) optically readable information and/or 
semiconductor chips. In this case, the visu- 
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PROCESS FOR PRODUCING AN OPTICAL INFORMATION CARRIER AND OPTICAL INFORMATION 
CARRIER 

The invention relates to a process for producing a disc-shaped 
optical information carrier, provided with a central opening and 
5 optically readable information which is arranged (can be arranged) around 
this opening, comprising the provision of a substrate and the arrangement 
thereon of readable information, the substrate being produced by 
injection-moulding. 

Such a process is generally known for the production of CDs, In 

10 this process, a plastic part, which is provided on one side with the 
desired elevations and recesses (pit structure or optically readable 
information), is produced by injection-moulding or compression moulding. 
By then making this side essentially light -impermeable, for example by 
sputtering on a metallic layer, it is possible to read out the optical 

15 information. A protective layer may be applied by spin-coating . The same 
side of the CD is generally provided by conventional techniques with 
information which is directly visible to the user . The number of steps 
required to obtain a CD is consequently relatively great. The same 
drawbacks apply if DVDs are to be produced. 

20 The object of the present invention is to arrange existing and 

new characteristics of the information carrier, or semi-finished 
products, in a more expedient manner. These characteristics may relate to 
graphic information, such as text and images, but may also relate to 
readable information, such as pit structures and erasable and rewritable 

25 materials, encryptions, protective layers, attachment layers and 
reflection layers, as well as information stored in semiconductor chips. 

This object is achieved for a process as described above in 
that this readable information is arranged on a label, this label is 
placed in the cavity of an injection mould, followed by the full 

30 injection of this cavity with the material for the substrate. 

Semi-finished products and finished products can be produced by 
using a label which is made, for example, of polycarbonate. Semi- finished 
products have one or more characteristics of the information carrier. 
Information carriers with new characteristics are formed by combinations 

35 of semi-finished products. The use of a label which is made, for example, 
from polycarbonate film means that there are scarcely any limitations 
with regard to printing techniques and possibilities. Moreover, pirating 
of the information carrier is impeded, owing to the fact that it will not 
be easy for a counterfeiter to follow the above-described procedure. The 



,9741557A1_I_> 



W ° 97/41557 PCT/NL97/00245 

2 

above advantage can be increased substantially by making use of certain 
encryption techniques which are customary in the production of protected 
printed material, such as holograms, kinegrams, interference patterns, 
etc. 

5 The desired arrangement of information and/or further 

characteristics on the substrate can be provided in one production step 
using the technique of in-mould labelling. 

According to an advantageous embodiment of the invention, the 
substrate is made from polycarbonate material, PMMA, polystyrene, 
10 polyester or other suitable plastics. 

According to an advantageous embodiment of the invention, the 
label is provided with optically readable characteristics before being 
placed in a mould cavity. Moreover, it is possible to employ readable 
semiconductor chips or an image based on an interference pattern. Also, 
15 there is the possibility of employing optionally selectively reflecting 
layers. All such embodiments are considered to fall within the expression 
"optical characteristics". 

If the optical information carrier is to be writ able /readable, 
it is necessary for it to be provided with writable/readable structures 
20 or materials, such as an organic dye. A dye of this kind can be applied 
particularly well in suspension to the above -described label. In this 
manner, it is possible to achieve a writable CD very simply. 

During the production of the writable CD, it is possible to 
apply the dye to that side of the label against which injection is to 
25 take place in the mould. In that case, the CD in principle comprises a 
substrate and a label, the interface comprising the writable organic dye. 
However , it is also possible to construct an optical information carrier 
of this kind from two parts. In this case, the first part comprises the 
abovementioned substrate and the label, but the writable organic dye is 
30 arranged on the mould side of the cavity. By then inject ion- moulding a 
further part and fastening it to that side of the label which is provided 
with dye, it is also possible to obtain a writable optical information 
carrier . 

For CDs and DVDs in which the optical information is fixed 
35 during production, the optical information can be applied by various 
methods . 

The information carrier to be produced can be achieved by 
realizing a finished product in one production step or by combining 
different semi-finished products in accordance with the process described 
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above . 

The simplest embodiment is that in which only a substrate and a 
label are used. In that case, the optical information is situated in the 
region of the interface between substrate and label. A particular 
embodiment is obtained if the label is provided in advance with the 
relevant optical information, the side which contains the optical 
information being placed such that it faces the cavity of the injection 
mould, whereupon the substrate is then inject ion- moulded onto the label. 
Using particular printing techniques, it is possible to arrange optically 
readable digital information on the label. 

However, it is also possible to arrange the information such 
that it is not, or not exclusively, at the substrate/ label interface. A 
design of this kind can be achieved by providing an optical information 
carrier part. For example, it is possible to produce an optical 
15 information carrier part of this kind in one or more separate steps and 
then to fasten an assembly, comprising substrate and label, thereto. In 
this case, the label is placed between the substrate and the further 
optical information carrier part. The graphic information which is 
directly visible to the user is then no longer situated on the surface of 
20 the CD or similar optical information carrier, but rather is situated 
between the at least two parts forming the optical information carrier, 
it is also possible to achieve a slightly three-dimensional effect by 
means of the distance between the free surface of the CD and the readable 
information. Moreover, it is possible to arrange (optionally in advance) 
25 interference-based images, such as holograms and the like, at such 
locations, the label acting as the carrier. This provides a further 
obstacle to the pirating of CDs and assists the recognizability of the 
information carrier. The further optical information carrier and the 
label can be attached to one another by any method known in the prior 
30 art. However, it is possible to provide the label with a layer of 
adhesive, for example an ultraviolet light-activatable adhesive, which 
adhesive is not activated during the injection-moulding owing to the 
absence of ultraviolet light. When the substrate provided with a label 
and the optical information carrier part are then placed together and 
35 subjected to ultraviolet radiation, these two parts can bond together. 

It is also possible to provide one or more semiconductor chips 
on the assembly comprising substrate and label, which chip(s) is/are 
optionally fastened to the label beforehand. Furthermore, it is possible 
to add substances for characteristics other than those mentioned above to 
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the assembly comprising substrate and label, which substances are 
necessary for the operation or production of the information carrier, 
such as reflection materials and fillers. As a result, the number of 
process steps for producing the information carrier after the injection- 
5 moulding is reduced. 

It must be understood that it is also possible for exclusively 
the optical information carrier part to be provided with optical 
information and the substrate and the label not to be provided with 
optical information. It is also possible for the label employed, 

10 irrespective of the characteristics, to have smaller dimensions than the 
information carrier. 

It will be clear from the above that numerous further variants 
are possible. This number is increased further if one considers that it 
is also possible to use techniques in which more than one information 

15 layer is read from one side, i.e. various information layers are arranged 
one behind the other. In this case, the layer situated closest to the 
surface may be essentially light-transmitting for a light source having a 
first light frequency, the light originating from this light source being 
sensitive to the information situated beneath this. Light from a second 

20 light source having a second frequency is not able to pass through the 
first layer, from which it is reflected and read out. Another possibility 
consists in the use of two lenses with focal points situated at different 
depths and one type of light or one light source. A so-called "2P-resin" 
may be incorporated between two such layers. The in-mould labelling 

25 according to the invention makes it possible to limit considerably the 
number of process steps for producing both CDs and DVDs and/or to achieve 
characteristics which it has hitherto been impossible or very difficult 
to apply. 

The invention will be explained in more detail below with 
30 reference to the exemplary embodiments depicted in the drawing, in which: 

Fig. 1 shows a writable optical information carrier, the 
various layers being depicted separately from one another; 

Fig. 2 shows a partial cross-section of a DVD, in which the 
information is stored on one side; 
35 Fig. 3 shows a second embodiment comprising two layers of 

information which can be read out from one side; 

Fig. 4 shows an embodiment with two layers which can be read 
out from the top side and the underside, respectively; and 

Fig. 5 shows an embodiment with four optical information 
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carriers . 

The optical information carrier according to the invention is 
denoted overall by 1 in Fig. 1. it comprises a substrate 2 which is 
produced by injection-moulding. A label 3, which is provided with a layer 
5 4 of organic material which enables the information carrier to be 
writable, is arranged on this substrate 2. A translucent layer 5 is 
arranged on this layer 4. The entire assembly is provided with an opening 
6. 

The above-described optical information carrier is produced by 
10 producing part 5 in a first injection-moulding step. In another, 
independent injection-moulding step, label 3 is placed in the cavity of 
the injection-moulding machine, layer 4 bearing against the wall of the 
cavity. Synthetic material, such as polycarbonate, is then injected and 
layer 2 is formed. This means that in practice layer 2 and 3 are always 
15 attached to one another. This combination of layers 2 and 3 is attached 
to layer 5 in a manner known in the prior art. In this manner, a 
writable/readable optical information carrier is formed. 

The process can be simplified by omitting the layer 5. In such 
a case, the layer 4 of organic material is not situated on the side of 
layer 5 of label 3 but on the side of substrate 2. 

It is also possible to produce a CD which can only be read in a 
particularly simple manner. Proceeding from a label 3 in accordance with 
Fig. 1, provided on that side which subsequently adjoins substrate 2 with 
digital readable information, such as elevations and recesses, produced 
25 using specific techniques, this label is placed in an injection mould. 
Substrate 2 is then injection-moulded against this label. The other, free 
side of the label 3 may be provided with information which is directly 
visible to the user. Interference-based images may also be arranged on 
this side by means of printing techniques. An image of this kind may also 
be arranged on that side of the label which is to adjoin the substrate, 
for example situated between the hole 6 and that part of the surface 
which is provided with writable/readable material, it is also possible to 
arrange semiconductor chips 7 on the label, by means of which chips the 
protection of the information carrier is further improved. 

Fig. 2 shows part of a DVD. This DVD is denoted overall by 10 
and comprises a substrate 12 having a thickness of, for example, 0.6 mm. 
The label 13 according to the invention is applied to this substrate. 
This application takes place in the above-described manner, i.e. firstly 
label 13 is placed in a mould cavity, then polycarbonate material or 



20 



30 



35 
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another plastic, such as PMMA, which forms the substrate 12, is injected 
onto this label. In this particular case, label 13 is provided with a 
layer of visible information 1 1 . This layer 1 1 is present when placed 
into the mould cavity. It is also possible to print interference-based 
5 patterns on the label, on the other side from the one on which the 
visible image is arranged. 

After the assembly comprising label 13 and substrate 12 has 
been produced, the optical information carrier part 15 is joined thereto. 
This optical information carrier part is produced by injection-moulding 
10 in a manner known in the prior art. 

This consists, for example, in producing a part 18, which is 
approximately 0.6 mm thick and is provided with the important optical 
information, by injection-moulding . A layer 1 4 which is essentially 
impermeable to the light used is then applied by a sputtering technique. 
15 Layer 17 provides for the attachment of the assembly comprising substrate 
12 and label 13 and the optical information carrier part 15. It is also 
possible, for embodiments other than the embodiment shown in Fig. 2, to 
provide layer 14 with one or more optically readable layers by applying 
translucent 2P-resin which is provided with an optically readable pattern 
20 by means of compression-moulding techniques. A layer formed in this way 
can then be provided with a (selectively) reflecting layer. 

Fig. 3 shows a DVD denoted overall by 20. In this embodiment, 
both the optical information carrier part 25 and the further optical 
information carrier part are provided with optical information. In this 
25 case, the label comprises plastic carrier 23, on which there are a layer 
21 with visible information on one side of the label and a layer 29 with 
optically readable properties on the other side. A reflecting layer 24 is 
arranged on layer 29. Substrate 22 is injection-moulded against this 
label in accordance with the above-described invention. In another 
30 production step, an information carrier part is produced in a manner 
known from the prior art, comprising a substrate 28 and a (selectively) 
reflecting layer 26. In a subsequent production step, the two information 
carrier parts are joined together by means of a light-transmitting layer 
27. It is also possible for information carrier 20 to be produced such 
35 that information carrier part 25 is provided with more than one optically 
readable layer, by applying to layer 26 a photoreactive polymer on which 
an optically readable pattern is produced by means of printing 
techniques. This pattern is furthermore provided with a reflecting layer 
24. The information carrier part formed in this way is joined to a part 
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produced in accordance with the invention comprising , t least label 23 
and substrate 22. Naturally, it is possible to produce the structure 
shown here in other ways, but it is essentia! to the invention that part 
be joined to substrate 22 by injection-mouldin,. Layers 24 and 26 may 

more T " "* *" «— - — 

read the DVD shown ,„ „„. 3 fro „ one side ^ ^ 

~ : h" di " 6rent " iS — ™ t= employ , lis 

bavin, at least two different focal point distances, thus 
10 reading information at different depths. 

The embodiment in accordance with a 
. . . ^^y^ance with Fig. 4 corresponds to that 

which „ shown in Pi 9 . 3. except that layer 33 is impermeaMe to the 
1 * employed. S o that the DVD shown in Pig . 4 is to .„ rea(J fcm ■ 

-5 c^rL 33 ^ 18 de " 0ted OVera11 b ' »" «-^~ » 

To h " OPtiCa11 ' readatle 3 »" SPPlied b ' "tho^raphy, 

wh =h has a refXectin, layer 34 . This XabeX is firstXy pXaced in In 

rn^ectron .ould. after which a substrate 32 is applied a,.i„st layer 34 
by in,ection-.ouldi„ g in accordance with the above-described process. ,t 
is possible to provide lavpr ia u ,-fk 
20 i, J Protective layer 31 beforehand. It 

dhes 7 ^ label " ^ thiS P ™ CeSS '° * ««•"- - 

adhesive la yer 3, beforehand. The optical information carrier part formed 

-TIT™* " j ° ined " " fUrther ° PtiM1 *— tl. carrier part 3= 
produced in a manner known in the prior art. 

The most complicated embodiment is shown in Pi ,. 5 and denoted 
2= overall by 4.. This DVD comprises an optic,! information carrier part « 

„ I"' ^ thiCtaeSS ° f ' eXS " Ple ' °' 6 -• - • -"cal 

information carrier part which «rw> • 

F-^ t wmcn is produced in accordance with the 

30 Li!"; a,e " ^ — arra " 9aa * «-P— mouldy technics. 

Idable It 5 T^' ' 2P " raSi " 49 - ^ PtOVidad - -tillly 

readable structure by means of compression-mouldin,. xaver 44 J 

renective and layer 46 is selectively reflective. A protective la r or 

adhesion layer is arranged on 46. The label is firstly placed in Z 

inxec Xon mould, whereupon a substrate ,2 is applied , 9 ainst lay! 46 b 

X T? ln a ™ Ce Ulth — ™ -vention. The 

further ^ " °> iS " **— to a 

further optica! information carrier part 45. xt is essential here that 

b^a T inS refUCtin9 la ' er " « ~" - -rt 

*f by means of an adherinq lavor i-i t,,* 

9 -Layer 47. information carrier part 45 i s 
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formed in the manner described with reference to Fig. 3. This entails 
providing an information carrier part, comprising a substrate 48 with an 
optically readable layer 46. with a photoreactive polymer (2P-resin) on 
which a second optically readable layer 44 is formed by means of 
compression-moulding. In this case, layer 46 is selectively reflective 
and layer 44 is completely reflective. The information carrier formed in 
this manner is to be read on both sides. 

it will be understood that the capacity of the CD or DVD in 
question rises as the number of layers of optical information increases. 
The information-carrying layers can be produced and finished in any 
manner known in the prior art, such as by sputtering. Protective layers 
may be applied in the conventional centrifugal manner, such as by spin- 
coating. It will be clear that the above merely relates to a few 
exemplary embodiments of the invention, and that numerous variants which 
fall within the scope of the appended claims are conceivable to the 
person skilled in the art. 
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CLAIMS 

'■ Process for producing a disc-shaped optical information 

earner. provide d with a central opening and optically readable 
rnfor.at.on which is arranged (can be arranged, aroond this opening 

IZT" 9 ^ PrOViSi ° n °' 3 SUbSt " te — t thereon or 

readable infonaation. the sobstrate being produced by injection-nouldi*,. 
charactered in that this readable inflation is arranged on a label 

loulo f ,,' thiS ^ " PlMed in ° f - ^-"on 

.ould foUowed by the full inaction of this cavity with the naterial 
iu ror the substrate. 

2 ' „k, , PrOC * SS «"=°""»9 ro Clain 1. the label being provided with 
"Z '~ — P-=ed in the nouL 

3 - Process according to Claim 2 th*> 1^1 w~ 

iC . 9 ^/ tne label being provided with 

1= vrsrble a„d/o r decipherable encrypted information before being placed rn 

the infection mould. 

L Dr Pr ° CeSS acc ° rdin9 to ° ne of the preceding claims - the — »*iy 
. co, P r lsing substrate and labei being joined to an opt±cai ^ j 

20 Z T labSl b6in9 ^ — the 

20 optical information carrier part. 

bein. ^r 655 aCC ° rdin9 t0 ° ne ° f the P-ceding claims, the label 
being prov ded with an (activatable) adhering 

» the mould cavity, which layer is arranged towards ^ 9 ' J 

cavity, away from the material to be injected. 

^ la centr;^ inf ° rmati ° n 10. 20, 30, 40, provided 

arid th ^ ° PtiCally Nation arranged 

around this opening, comprising a label (3 13 23 « 

which a substrate (2 12 22 32 K 

ate (2, 12, 22, 32, 42) is arranged by injection-moulding 

Information carrier according to Claim 6 - , , 

30 writable/readable nedru. ,„ being arranged on the ill 

infornation carrier according to clai. 6 or 7 which i. 
~ with a label on which visually apparent a„d,or encr ptl LgT 
(U, 21) are arranged. 9 



9. 



iJt , uu on e or Claims 6-8, which 1q 

rovr ed „ lth . lM c „ ^ _ _ _ * - 



Information eerier according to one of claies 6-8, which is 
35 provxded ^ * -i^i . . . ' WXiiC " is 

arranged . 

10- information carrier according to one of Claims 6-9, comprising 

an information carrier part (15 25 35 . Posing 

1 3 ' 35 ' 4 5) arranged against the free 
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side of the label, the said optical information carrier part and/or 
substrate comprising a layer (18, 28, 38) provided with the optical 
pattern and a light-impermeable (14, 36) (or selectively light- 
transmitting) layer (26, 36) arranged thereon and a protective layer or 
adhesive layer (18, 28, 38, 48). 

11 information carrier according to Claim 10, two 2P-layers (49) 

being arranged on one side of the label, with a completely reflective 
layer (44) being arranged on the first 2P-layer and a selectively 
reflecting layer (46) on the second 2P-layer. 
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